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Summary
In this study, the body condition score (BCS) of 55 Slovenian Alpine goats at artifi cial 
insemination was recorded over a period of two years. Th e eff ect of the doe BCS at 
insemination on the litter size at birth, the number of weaned kids, the birth weight 
of the kids, and the interval between parities was studied. Th e BCS at artifi cial 
insemination signifi cantly aff ected the litter size at birth (P < 0.001) and, the number 
of weaned kids (P < 0.05). Th e number of kids born and weaned per doe was the 
highest in does with a BCS of 2.0 and 2.5 compared to does with a BCS of 1.5, 3.0 
or 3.5. Th e results suggest an optimum BCS between 2.0 and 2.5 at insemination 
or mating to achieve a higher litter size per female. Th e birth weight of the kids 
diff ered signifi cantly depending on the BCS of the does (P < 0.05) with the highest 
birth weight occurring in the kids of does with a BCS of 3.5, 3.0 and 1.5. Considering 
all these results, body condition scoring could be an eff ective method for the goat 
breeders to optimally manage body reserves and thus increase the production 
effi  ciency in terms of prolifi cacy in their fl ocks.
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Introduction
Nutritional requirements and feed intake of goats vary over 
the production cycle depending on the stage they are going 
through. During low production stages and/or when feed is 
abundant and does have a positive energy balance, energy sur-
pluses are stored as body reserves in the form of fat depots. When 
feed availability is low and/or nutritional requirements are high 
(energy balance is negative), does mobilize their body reserves 
(Mendizabal et al., 2007; Mendizabal et al., 2011). According to 
nutritional requirements and feed resources, which could vary 
quite substantially over the year, there is an alternation of feed 
supply (surpluses and defi cits). Th e goat breeder’s ultimate goal 
should thus be to optimize the nutrition in a way as to maxi-
mize the ability of the goats to store and mobilize their body re-
serves. Body condition scoring (BCS) is of great interest as a tool 
for proper nutrition management and management of body re-
serves. Th e processes of storage and mobilization of fat reserves 
in adult goats are principally based on variation in adipocyte 
size. Th erefore, BCS could be a good method for predicting the 
nutritional status of goats (Mendizabal et al., 2007). For this pur-
pose, it is important to score the body condition at the begin-
ning of each production stage (Mendizabal et al., 2011). Th ere 
is an optimum BCS for each doe and for each production stage.
In dairy goats, nutritional requirements decrease at approxi-
mately the third month of lactation when does start to replenish 
their body reserves, resulting in weight gain and an increase of 
the BCS. It is crucial that body reserves recover during late lac-
tation and that does achieve a proper BCS for the next upcom-
ing mating period. A link between the recovery of body reserves 
during late lactation and better reproductive performance in the 
next kidding period, especially with regard to the growth rate of 
the kids, was observed (Kharrat and Bocquier, 2010). An appro-
priate BCS at the time of mating is needed to make sure that the 
doe can come into oestrus with an ovulation rate that is suffi  cient 
for the desired fertility and prolifi cacy. Several studies reported 
an eff ect of the BCS on the reproductive performance of sheep 
(Vatankhah et al., 2012; Yilmaz et al., 2011; Abdel-Mageed and 
Abo El-Maaty, 2012) and goats (De Santiago-Miramontes et al., 
2009; Kharrat and Bocquier, 2010; Martin et al., 2004; Gallego-
Calvo, 2015), but only one study considered the relationship be-
tween the BCS and prolifi cacy traits in goats (Gallego-Calvo et 
al., 2015). In sheep, ewes with a low BCS showed higher prenatal 
and neonatal losses and a lower lamb survival rate (Yilmaz et al., 
2011; Abdel-Mageed and Abo El-Maaty, 2012). Diff erent optimal 
ewe BCS at mating have been reported depending on the breed of 
the ewe, for example a BCS of 2.01 to 3.0 for the Kivircik breed.
Th e aim of this study was to determine the eff ect of the BCS 
on the litter size at birth, the number of weaned kids, the birth 
weight of the kids, and the interval between parities in a fl ock 




Th e study was carried out at the Educational and Research 
Animal Husbandry Centre Logatec at the Biotechnical Faculty 
of the University of Ljubljana (Slovenia). A fl ock of 55 does of 
the Slovenian Alpine goat breed was included. BCS at artifi cial 
insemination were scored over a period of two years (2016-2017). 
Th e fl ock was divided into two groups, where half of the does 
was fed an organic and the other half was fed a conventional feed 
ration. Prolifi cacy traits were recorded at kidding as follows: litter 
size at birth, number of weaned kids, birth weight of kids and 
interval between parities. Th e data set comprised 89 records of 
BCS at artifi cial insemination, which were assessed over a period 
of two years, and the respective prolifi cacy traits recorded aft er 
kidding as well as the birth weight of the kids (Table 1). BCS 
at insemination was subjectively scored by a single expert who 
mastered the technique and was trained before the study. Th e 
breeding season of the Slovenian Alpine goats ranged from late 
August till early November (autumn). Oestrus synchronisation 
was conducted using controlled internal drug release (CIDR) 
technology (fi rst week of October), and the does were artifi cially 
inseminated (last week of October) in each breeding season. Th e 
BCS was scored a few days before the insemination procedure 
each year. Kidding was condensed to a period between March 
15th and April 4th in 2016 and between March 19th and April 10th 
in 2017. Two diff erent feed rations were used for the two diff erent 
groups of goats, in which the percentage of feed was the same but 
the origin of the components diff ered (organic or conventional). 
During winter time (December, January, February, March), the 
does were kept indoors but had free outdoor access, and they 
were fed 56% hay, 43% commercially prepared concentrate feed, 
and 1% mineral-vitamin supplements. For the rest of the year, 
the does were grazed on pastures with additional mineral sup-
plementation. During the grazing season, hay was available ad 
libitum and commercial concentrates were supplemented to bal-
ance energy defi ciencies during grazing. Th e concentrates were 
off ered individually twice per day when animals were kept at 
the milking parlour. Aft er weaning, at 40 days of age, the kids 
were fattened and slaughtered.
Measurements
In this study, the BCS was assessed based on the method 
by Villaquiran et al. (2005), which determines the amount of 
muscle and fat that covers and surrounds the lumbar vertebrae. 
Both the vertical (spinous process) and horizontal protrusions 
(transverse process) of the vertebrae in the loin region were used 
as landmarks when palpating the fullness of the muscle and the 
fat cover to determine the BCS. Scoring was performed using 
a BCS scale that ranges from 1.0 to 5.0 with 0.5 increments. A 
BCS of 1.0 equals an extremely thin goat with no fat reserves 
and a BCS of 5.0 equals a very fat (over-conditioned) goat. Th e 
0.5 score increments were used when goats scored intermediate 
between two BCS. If the spinous and transverse processes were 
rough, prominent and distinct with no fat cover and very little 
muscle (concave loin eye muscle), the BCS assessment was 1.0. 
At a BCS of 2.0, the spinous process of the lumbar vertebrae was 
evident and the muscle (which is still concave) could be felt be-
tween the skin and the bone. At a BCS of 3.0, the transition from 
the spinous to the transverse process equalled a smooth slope 
and the loin eye muscle was fl at with some fat cover. At a BCS 
of 4.0, the spinous process formed a continuous line; there was 
a rounded transition from the spinous to the transverse process 
(convex loin eye muscle). Th e transverse process could not be 
felt and the loin eye muscle was full with a thick fat cover. If the 
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spinous process formed a depression along the backbone and 
there was a bulging transition from the spinous to the trans-
verse process, the BCS was assessed with 5.0.
Litter size at birth, number of weaned kids per female, and 
birth weight of kids were recorded at kidding.
Th e number of records and descriptive statistics are presented 
in Table 1. Th e maximum BCS value was 3.5 and the minimum 
was 1.5. In this study, there were no does with a BCS of less than 
1.5 or higher than 3.5.
Th e mean BCS value was 2.60. Th e overall frequencies of the 
BCS are graphically displayed in Figure 1. Th e distribution of 
BCS frequencies at mating showed that 85% of the does scored 
between BCS values of 2.0 and 3.0, which refl ected the dietary 
management of the fl ock. A BCS of 2.5 was most frequent in the 
fl ock (34%), followed by a BCS of 3.0 (30%) and a BCS of 2.0 (21%).
Statistical analysis
Statistical analysis was performed by a general linear model 
(GLM) procedure using SAS/STAT® Soft ware Version 9.4 (SAS 
Inst. Inc., 2014). Th e following model (1) for prolifi cacy traits such 
as litter size at birth, birth weight of kids, number of weaned 
kids, interval between parities (yij) considered the body condi-
tion score at insemination (Ci) (i=1.5, 2.0, 2.5, 3.0, 3.5) and the 
parity of the doe (Pj) (j=1-3) as fi xed eff ects.
yij=μ+Ci+Pj+eij           (Model 1)
Th e eff ect of the group within the fl ock (organic or conven-
tional feed ration) and the interaction between parity and body 
condition score (BCS) were not signifi cant and were excluded 
from the model.
Results and discussion
Th e BCS at artifi cial insemination signifi cantly aff ected the 
litter size at birth (P < 0.001) and, the number of weaned kids 
(P < 0.05). Th e least square means (LSM) for prolifi cacy traits 
are presented in Table 2. Th e number of kids born and weaned 
per doe was the highest in does with a BCS of 2.0 or 2.5 com-
pared to other does (BCS of 1.5, 3.0 and 3.5). Th e standard errors 
(SE) of the litter size were the highest in does with a BCS of 1.5 
and 3.5 due to the lower frequency at which these BCS were ob-
served. Th e results suggested that a BCS between 2.0 and 2.5 at 
artifi cial insemination or mating is optimal to achieve a higher 
litter size per female. Likewise, Martin et al. (2004) reported 
that undernutrition hinders the reproductive performance in 
ruminants. Severe undernutrition may cause embryonic losses 
in sheep. Th ere is also evidence that overfeeding in the fi rst 
few weeks aft er fertilisation can cause problems (Martin et al., 
2004). Gallego-Calvo et al. (2015) hypothesized that the repro-
ductive performance of does, i.e. their response to the male 
eff ect, diff ered depending on increasing or decreasing BCS at 
the time of mating. Th erefore, during the seasonal anoestrus, 
they divided the non-pregnant does into two groups depend-
ing on their body weight and BCS. Does with a low weight and 
a low BCS were fed 1.9 times their maintenance requirements 
to achieve a gain in body weight and to increase the BCS. Does 
with a high body weight and high BCS were fed 0.4 times their 
maintenance requirements to achieve a decrease of their BCS. 
Th ey found that reproductive performance (ovarian and oestrus 
responses as well as productivity) was reduced when the does’ 
BCS decreased. Th e mean BCS at mating in Blanca Andaluza 
does with decreasing BCS and increasing BCS were 2.53 and 
2.77, respectively (Gallego-Calvo et al., 2015). However, the cor-
responding numbers of born kids per female with decreasing 
BCS and increasing BCS were 1.31 and 1.46, respectively, and 
did not diff er signifi cantly. Th ey concluded that large decreases 
of BCS due to nutrition might explain the poor reproductive 
performance and infl uenced the concentration of reproductive 
hormones. Th e suggested optimal BCS of the doe at insemina-
tion (2.0 and 2.5) in this study was in agreement with the con-
clusions of Gallego-Calvo et al. (2015) and could be summarized 
as follows: (1) increasing the BCS of the doe during the mating 
period causes better reproductive performance; (2) an optimal 
BCS of the doe at insemination (2.0 and 2.5) results in a higher 
litter size per doe; and fi nally (3) in the period before and during 
mating, a poorer BCS is suggested, which would increase later 
with the appropriate feed management, which in turn leads to 
better reproductive performance of the does.
Th ere were no kid losses till weaning (data not shown) in 
does with BCS 3.0 and 3.5, and some minor kid losses in does 
with BCS 2.0 and 2.5. Th e highest percentage of kid losses was 
found in does with a BCS of 1.5.
Shorter intervals between two parities were determined in 
does with a BCS equal to and less than 3.0 compared to does with 
Trait N Mean SD Min Max 
Body condition score, 
BCS (1.0 – 5.0) 
89 2.60 0.52 1.5 3.5 
Litter size at birth 
(number of kids) 
91 1.97 0.70 1.00 4.00 
Number of weaned kids 91 1.85 0.74 0 4.00 
Birth weight of kids (kg) 168 3.69 0.86 1.10 6.30 
Interval between parities 
(days) 
79 340.64 47.21 275.00 657.00 
N – number of records, SD – standard deviation, Min - minimum, 
Max - maximum 
Table 1. Descriptive statistics for the prolifi cacy traits
Figure 1. Frequency distribution of BCS at insemination in 
does
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a BCS of 3.5. However, diff erences in interval length between 
parities according to BCS were not signifi cant. De Santiago-
Miramontes (2009) reported that subtropical does with a BCS of 
2.7 have a longer breeding season, less abnormal oestrus cycles 
and more ovulations than does with a BCS of 1.9.
Birth weights of the kids diff ered signifi cantly depending on 
the body condition score of the doe (P < 0.05). Th e birth weight of 
kids was the highest in does with a BCS of 3.5, 3.0, and 1.5 with 
3.93, 3.83, and 3.66 kg, respectively, and diff ered signifi cantly 
compared to doe BCS of 2.0 and 2.5. Similar results were found 
in Lori-Bakhtiari sheep, where the total litter weight (kg) at birth 
per ewe was the highest in ewes with a BCS of 3.5 at mating fol-
lowed by does with a BCS of 3.0, 2.5, 1.0, and 2.0 (Vatankhah et 
al., 2012). Th e total litter birth weight of lambs was found to be 
related to the ewe BCS at mating in the form of a quadratic re-
gression (Vatankhah et al., 2012). Vatankhah et al. (2012) sug-
gested that the decreasing trend for total lamb birth weight in 
ewes with a BCS lower than 3.0–3.5 may be attributed to improp-
er nutrition of the ewes during the fi nal stage of gestation. Th e 
decreasing trend for total lamb birth weight in ewes with a BCS 
higher than 3.5, on the other hand, could be attributed to their 
higher maintenance requirements, as ewes with a BCS over 3.5 
were heavier than others. Th eir suggestion cannot explain the 
association between changes in the birth weight of the kids and 
the BCS of the does in this study, since the feeding regime was 
proposed as proper management. In addition, the birth weight 
of kids from does with a BCS of 1.5 did not diff er signifi cantly 
compared to the birth weight of kids from does with any other 
BCS. In this study, the observed trend of birth weights depend-
ing on the BCS of the does could be due to the low number of 
records, especially the low number of does with a BCS of 1.5. 
In addition, it is known that does with lower litter size presum-
ably have heavier kids, which was confi rmed in this study as 
does with a BCS of 1.5 had smaller litter sizes with heavier kids.
Th e eff ect of parity signifi cantly aff ected the number of 
weaned kids (P > 0.05), the interval between parities (P < 0.001), 
and the birth weight of kids (P < 0.01). Th e number of weaned 
kids was 1.96, 1.49, and 1.91 in the fi rst, second and third parity, 
respectively. Th e observed diff erence in the number of weaned 
kids was only between the second and the third parity with a 
higher number of weaned kids in the third parity. Likewise, 
the lower number of fi rst parities needs to be taken into con-
sideration. Zahraddeen et al. (2007) reported that litter size in 
Bauchi goats increased signifi cantly (P < 0.001) with increasing 
number of parities.
In this study, the birth weight of kids signifi cantly increased 
from the fi rst (3.23 kg) to the second parity (3.93 kg). Between 
the second and the third parity, there were no signifi cant dif-
ferences in birth weight of kids. Th e increasing birth weight 
with the increasing number of parities was in agreement with 
Zahraddeen et al. (2007).
Although the results of this study were suffi  ciently informa-
tive, the study should be supplemented with more BCS records 
per doe since does with a BCS of 1.0, 4.0, and 5.0 were missing. 
Continuing BCS scoring in this young fl ock, which showed a 
maximum of three parities per doe, was suggested.
Conclusion
To achieve the best possible litter size in Slovenian Alpine 
goats, an optimal doe BCS at insemination between 2.0 and 2.5 
was suggested. Does with a BCS of 2.0 and 2.5 at insemination 
reached the highest number of born and weaned kids per doe. 
Moreover, a very low kid losses was observed in does with a BCS 
of 2.0 and 2.5. On the other side, to increase the kids’ birth weight 
the results suggested the best BCS at insemination like 3.0 or 3.5. 
Likewise, no kid losses was observed in does with BCS 3.0 and 
3.5. Summing up all these results, we could suggest the optimal 
BCS at insemination for the does of the Slovenian Alpine goat 
to be between 2.0 and 3.5. When the doe BCS at insemination 
was between 2.0 and 3.5, the litter size was between 2.23 and 
1.68 kids as well as the birth weight of kids was between 3.29 kg 
and 3.93 kg. Due to a small dataset used in the study, a further 
investigations have to be conducted in this fi eld. However, the 
tested method for evaluating the doe body score condition could 
be simply applicable in the breeding management. 
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